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Approximately 300 plants of Kalimeris (Compositae) were collected from five localities in Niigata 
Prefecture, Japan and their branching characters were measured after a half year cultivation. Kalimeris 
plants with winter leaves (JK. yomena ) were polyploids-(5X, 6X, 7X) and those wintering underground 
(. K . pinnatifida ) were diploids. Canonical discriminant analysis using ten branching characters clearly 
resulted in obvious two groups corresponding to these two species. No conspicuous differences in 
branching system were found between 6X amd 7X. 
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Fig. 1. Measured parts of branching system. SL: height of 
a main stem. BN: number of total shoot apices. HH: 
height of a node with a most higly branched axillary 
branch. HT: maximum number of branching times on a 
primary branch. HN: maximum number of shoot apices 
on a primary branch. HL and BL: length of the primary 
branch with maximum number of branching time. LH: 
height of a node with the lowest primary branch. LL: 
length of the lowest primary branch. NI: number of 
nodes on lower half part of main stem. 
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Table 2. Branching characteristics of two Kalimeris species (X±SD) 



N 

SL (cm) 

BN 

HH (cm) 

HT 

HN 

HL (cm) 

BL (cm) 

LH (cm) 

LL (cm) 

NI 

K. pinnatifida 
ARI 

82 

59.6± 9.2 

60.4±26.1 

44.4± 7.8 

3.9±0.7 

16.0±5.6 

24.7 ±4.0 

31.2+ 6.0 

32.8 ±10.8 

0.9 ± 0.8 

23.4±3.5 

IMA 

10 

60.2 ± 9.7 

58.9±36.7 

45.4 ± 7.2 

3.8±0.9 

14.2±8.2 

20.9±7.3 

24.9 ± 9.7 

23.4± 17.1 

2.4± 1.5 

22.4 ±7.0 

BUN 

31 

57.8 ± 6.1 

56.4±24.5 

42.8 ± 5.3 

4.3±0.8 

18.3±7.7 

25.0 ±4.9 

36.1 ± 9.5 

31.6± 9.3 

5.6± 6.7 

27.1 ±4.1 

KOS 

9 

55.3±12.0 

52.3 ±29.0 

42.6±10.5 

3.7±0.7 

13.3±6.7 

20.0±7.0 

24.5 ±10.2 

16.3 ± 18.3 

17.5 ± 14.6 

28.1 ±3.8 

Total 

132 

59.0± 8.9 

59.3±26.3 

44.0 ± 7.4 

4.0±0.7 

16.4±6.3 

24.4 ±4.7 

31.9± 7.8 

31.1 ± 12.0 

3.2± 6.5 

24.8 ±4.0 

2 X 

48 

57.4± 8.9 

57.4±28.0 

42.9 ± 7.7 

3.9±0.7 

15.5±6.1 

24.2 ±5.0 

29.9 ± 7.5 

26.7± 13.9 

4.3 ± 8.9 

24.7 ±4.0 

K. yomena 
ARI 

28 

66.5 ± 8.2 

17.3 ± 11.0 

54.9 ± 7.3 

2.6±0.6 

5.0± 1.9 

18.0 ±4.0 

18.9± 5.0 

43.4 ± 7.5 

6.8 ± 4.6 

10.6 ± 1.6 

IMA 

40 

48.3 ± 7.5 

16.0± 9.8 

37.8 ± 6.6 

2.5 ±0.6 

4.9 ±2.4 

14.8±4.9 

14.5 ± 5.2 

22.1 ±12.4 

4.8 ± 3.8 

11.5 ±3.1 

KOD 

48 

49.5 ±12.7 

16.2± 8.4 

38.2 ± 10.5 

2.4±0.6 

4.7 ±1.8 

17.0±7.0 

16.8 ± 7.1 

25.5 ±10.2 

7.9 ± 6.4 

13.4±3.8 

BUN 

19 

57.7 ± 8.6 

21.5 ± 16.9 

44.8 ± 6.7 

2.8±0.7 

6.1 ±4.8 21.5±5.0 

21.5 ± 7.4 

28.7 ± 13.5 

11.1± 9.1 

13.9± 3.7 

KOS 

33 

48.7± 9.8 

16.5 ± 9.3 

38.0± 8.8 

2.4±0.7 

4.8 ±1.9 

15.8±6.3 

15.4± 6.6 

21.0± 12.1 

6.6± 5.2 

15.5 ±4.7 

Total 

177 

52.9 ±11.7 

17.3 ± 10.8 

41.6± 10.3 

2.5 ±0.6 

4.9±2.5 

17.0±6.0 

17.0± 6.7 

25.7 ±13.8 

7.1 ± 6.1 

13.0±3.9 

5 X 

1 

46.4 

19.0 

35.7 

3.0 

6.0 

17.8 

17.2 

26.6 

5.9 

12.0 

6 X 

21 

49.9± 12.1 

17.3 ± 9.1 

38.8±10.8 

2.6±0.6 

5.2±2.2 

17.4±6.3 

17.5 ± 7.2 

23.8± 13.7 

6.8 ± 5.8 

12.4±3.8 

7 X 

27 

58.8±12.8 

17.0±11.0 

47.6±12.0 

2.6±0.5 

4.7±2.0 

16.6 ±5.9 

17.0± 7.3 

30.9±15.9 

6.3 ± 5.0 

11.8 ± 3.4 


« 6 %L 8 ft 



August 1994 


Journal of Japanese Botany Vol. 69 No. 4 


229 


ilHillteMibtl&^-o tz. 

2. &&&£, t 3/ j-tDft&KM 
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R) £fr& O fcInTable 3 
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307M$£ffl©r|#bftfcIE*P^fiy;, 

4.34, Mtb^0.902T'&TO £#®©1£WJg!l 
NI < (1.42) HN (0.37), 

HH (0.33),HT (0.31), BL (0.26), BN (0.21) ft IE 
©M^TOfc. ttz, LL (- 0.17), SL(- 0.04), 
HL ( - 0.03), LH ( - 0.01) 

Fig. 2 ffiWz. SL (£MM) 

^•i-o fcifafrElT' £> 5 ft, a 2 #+* 

lE^Sic J; oTH^«|^glJOii¥{^^ ?>ns C £ 

^LTi^. IE^ML©TOJint, 

ft2M, 3 ^ :F#-1.79T?& o tz. Sfefeftlfc©*IJ 

HJ!Lfc^ft©IE^S£**£, 

+* ? ©i¥ic, 5 fgfa, 6 {£$, 7 f§#:& s t! t- © 

fit }cS^£ •?>. 

3 ^ t ft If? ©^^{^©T-^^ffl^T, 


© £ f^3tf&5tUr^JT 7 ^ -o TilnIE, HHJ^l^© 

BStaTOT 5 % btlfc. 

(Table 2 ). (SL) ©it a ^ #' +' £ 

©«9^TOTOM£TOfc (Fig.2). 

(BN) ©TOMfi^-? #4r*T?H$j59'r*o 
/2^', 3 * ±7° it it Z ft K'J>t£ <^]17VS-o tz 
(Fig.3). 

(HT) &, a. t> tf *'? ©TOJ 4 HI{C^t L 3 ^ ■j-'C 
«TO2.5|I] ]T*&^tz. ttz, Z &$!}$&JlCOMlM 
Wi (HN) *>mMi^Wl'O, =*-? it 'TrteTO 
^J16T'^.^©{C^t, 3 y ± teTO4.9 £ © 9 /s 

J£IT©M£*2F t 7; (Fig. 3 ). 0 ^ 19 , -3. 37 #' 4 .' 
?«3*:b£ifc^, cfci9lffl^<IIH{c5EfeE, ^ 
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t>TO$17cmT?fcofc (Fig. 4). CtLlt^-ttf 
¥9<DiZoft, £^©±§|SfC:g©#JM£f|oC £ 
£^LT1 a 3. LfrU ®T©{iS©^$ (LL) 
«3^ t©li9^I<, 3-V If *f 9 © 5p±|^J 
3 cm {cftL, 3 / i~ r-lift] 1 cm &-d tz (Fig. 
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Table 3. Results of ANOVA (multiple comparison). KP: Kalimeris pinnatifida. KY: K. yomena. * * * : signifi¬ 
cantly different at 5 %. ns: no significant difference. 



SL 

BN 

HH 

HT 

HN 

HL 

BL 

LG 

LL 

NI 

Among populations of KP 15 

0 

0 

0 

0 

0 

2 

3 

2 

4 

4 

Among populations of KY 2) 

7 

0 

7 

2 

0 

3 

3 

3 

2 

4 

KP and KY 3) 

* 

* 

* 

* * * 

ns 

* * * 

* * * 

* * * 

* * * 

* 

* 

* 

* * * 

* * * 

2 X and KP 4> 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

6 X and KP 4) 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

7 X and KP 4) 

* * * 

ns 

* * * 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2 X and 6 X 

ns 

* * * 

ns 

* * * 

* * * 

* * * 

* * * 

ns 

ns 

* * * 

2 X and 7 X 

ns 

* * * 

ns 

* * * 

* * * 

* * * 

* * * 

ns 

ns 

* 

* 

* 

6 X and 7 X 

* * * 

ns 

* * * 

ns 

ns 

ns 

ns 

ns 

ns 

ns 


°’ T> Number of locality combinations showing significant differnce. 

3) Comparison using all plants of each species. 

4) Comparison between plants with chromosome counts and uncounted plants. 






Fig. 2. A scatter diagram showing canonical variate (CAN) and SL. Small closed circle: 
K. pinnatifida without chromosome count. Large closed circle: diploid. Open circle: K. 
yomena without chromosome count. Closed triangle and arrow: pentaploid. Open square: 
hexaploid. Open triangle: septploid. 



Fig. 3. A scatter diagram showing BN and HN. Closed circle: diploid (K. pinnatifida ). 
Closed triangle: pentaploid (K. yomena ). Open square: hexaploid (K. yomena ). Open 
triangle: septploid (K. yomena ). 
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Fig. 5. A scatter diagram showing NT and LH. Symbols, see Fig. 3. 
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Ltl^ t>tl£. &©T 
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Fig. 6. Schematic illustration of branching sys¬ 
tem of Kalimeris pinnatifida (A) and K. 
yomena (B). Closed circle: flower head. Trian¬ 
gle: undifferentiated shoot apex. 
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